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1
DISPLAY MODULE AND DISPLAY
APPARATUS HAVING THE SAME

CROSS-REFERENCE TO RELATED
APPLICATION

This application claims priority from Korean Patent Appli-
cation No. 10-2013-0011150, filed Jan. 31, 2013 in the
Korean Intellectual Property Office, the disclosure of which is
incorporated herein by reference in its entirety.

BACKGROUND

1. Field

Apparatuses and methods consistent with exemplary
embodiments relate to a display panel to display an image
through a liquid crystal, a display module having a backlight
unit to emit light toward the display panel, and a display
apparatus having the same.

2. Description of the Related Art

A display module is an apparatus including a display panel
on which an image is displayed, and is used for various
display apparatuses such as monitors and televisions.

A liquid crystal display (LCD) panel is widely used as a
display panel, but the display panel using the LCD panel is
unable to emit light by itself. For this reason, a backlight unit
is disposed behind the display panel, and a diffusion plate to
diffuse light illuminated from the backlight unit is arranged
between the display panel and the backlight unit, thereby
enabling light to be evenly dispersed and supplied to the
entire display panel.

In addition, a display module may include a reflective sheet
which is disposed on an inner side of a bottom chassis defin-
ing a rear surface of the display module to reflect light
reflected to the bottom chassis toward the front of the display
panel.

In the display module, only a little amount of light may be
transmitted to the most peripheral side of the display panel
compared with the other regions thereof. Consequently, a
dark shadow may be generated at the most peripheral side of
the display panel. Therefore, in order to prevent the above
issue, the light source needs to be disposed close to the side
portions of the display module.

SUMMARY

Exemplary embodiments may address at least the above
problems and/or disadvantages and other disadvantages not
described above. Also, the exemplary embodiments are not
required to overcome the disadvantages described above, and
an exemplary embodiment may not overcome any of the
problems described above.

One or more of exemplary embodiments provide a display
module and a display apparatus capable of reducing genera-
tion of a hotspot at a peripheral side of the display panel.

Inaccordance with an aspect of an exemplary embodiment,
there is provided a display module includes a display panel, a
backlight unit disposed behind the display panel to illuminate
light toward the display panel, a bottom chassis to accommo-
date the backlight unit therein, and a reflective sheet disposed
inside the bottom chassis to allow light illuminated from the
backlight unit to be reflected forward, wherein the reflective
sheet includes a sheet bottom portion corresponding to a front
surface of the bottom chassis, a sheet side surface portion
which is obliquely formed to face a rear surface of the display
panel, and at least one light adjustment portion which is
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provided on the sheet side surface portion to adjust light
reflected by the sheet side surface portion.

The light adjustment portion may include a plurality of slits
extending parallel with the front surface of the bottom chas-
sis.

The light adjustment portion may include a rectangular
hole extending parallel with the front surface of the bottom
chassis.

The light adjustment portion may include an oval hole
extending parallel with the front surface of the bottom chas-
sis.

The backlight unit may include a plurality of boards and a
plurality of light emitting diodes (LEDs) disposed on the
boards to be spaced apart from each other, and the at least one
light adjustment portion may include a plurality of light
adjustment portions formed to be space apart from each other
such that the light adjustment portions correspond to LEDs
disposed adjacent to the sheet side surface portion among the
LEDs.

The backlight unit may include a plurality of lenses which
arerespectively installed onthe LEDs, and the reflective sheet
may include a plurality of through holes which are provided
in the sheet bottom portion so that the LEDs and lenses
protrude through the through holes.

Inaccordance with an aspect of an exemplary embodiment,
there is provided a display apparatus includes a display mod-
ule to display a screen, wherein the display module includes
a display panel, a backlight unit disposed behind the display
panel to illuminate light toward the display panel, a bottom
chassis to accommodate the backlight unit therein, and a
reflective sheet disposed inside the bottom chassis to allow
light illuminated from the backlight unit to be reflected for-
ward, and the reflective sheet includes a sheet bottom portion
corresponding to a front surface of the bottom chassis, a sheet
side surface portion which is obliquely formed to face a rear
surface of the display panel, and at least one light adjustment
portion which is provided on the sheet side surface portion to
adjust light reflected by the sheet side surface portion.

BRIEF DESCRIPTION OF THE DRAWINGS

The above and/or other aspects will become more apparent
by describing certain exemplary embodiments, with refer-
ence to the accompanying drawings, in which:

FIG. 1 is an exploded perspective view illustrating a dis-
play apparatus according to an exemplary embodiment;

FIG. 2 is an exploded perspective view illustrating a dis-
play module according to an exemplary embodiment;

FIG. 3 is a cross-sectional view illustrating the display
module according to an exemplary embodiment;

FIG. 4 is a perspective view illustrating light adjustment
portions to an exemplary embodiment;

FIG. 5 is a perspective view illustrating light adjustment
portions according to an exemplary embodiment;

FIG. 6 is a perspective view illustrating light adjustment
portions according to an exemplary embodiment; and

FIG. 7 is a perspective view illustrating light adjustment
portions according to an exemplary embodiment.

DETAILED DESCRIPTION

Certain exemplary embodiments are described in greater
detail below with reference to the accompanying drawings.

In the following description, the same drawing reference
numerals are used for the same elements even in different
drawings. The matters defined in the description, such as
detailed construction and elements, are provided to assistin a
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comprehensive understanding of exemplary embodiments.
Thus, it is apparent that exemplary embodiments can be car-
ried out without those specifically defined matters. Also,
well-known functions or constructions are not described in
detail since they would obscure exemplary embodiments with
unnecessary detail.

As shown in FIG. 1, a display apparatus includes a display
module 10 on which an image is displayed, a front case 20F
and a rear case 20R between which the display module 10 is
installed while the front case 20F and the rear case 20R are
coupled to each other in a forward and rearward direction. A
control substrate 30 is disposed between the display module
10 and the rear case 20R to transmit power and a signal to the
display module 10.

As shown in FIGS. 2 and 3, the display module 10 includes
a display panel 11 which includes an LCD panel to display a
screen. Backlight units 12 are disposed behind the display
panel 11 and are spaced apart from each other to supply light
to the display panel 11. A diffusion plate 13 is disposed
behind the display panel 11 so that light illuminated from the
backlight units 12 is diffused and transmitted to the display
panel 11, and a variety of optical sheets 14A and 14B is
disposed on a front surface of the diffusion plate 13.

The display module 10 includes a middle mold 15 to sup-
port the display panel 11 and the diffusion plate 13, and a top
chassis 16 installed in front of the middle mold 15 to position
the display panel 11 on the middle mold 15. The backlight
units 12 are installed in a bottom chassis 17 which is installed
behind the middle mold 15.

The backlight units 12 include printed circuit boards 12a
which are disposed in the bottom chassis 17 while each has a
conductive pattern, LEDs 126 which are installed on a front
surface of each printed circuit board 12a to face the diffusion
plate 13, and circular lenses 12¢ which are installed on the
respective LEDs 1254 to diffuse light generated by the LEDs
12b.

In an exemplary embodiment, each printed circuit board
12a is elongated in one direction to correspond to a length of
the display panel 11. The printed circuit boards 12a are dis-
posed to be spaced parallel with each other, in an array. The
LEDs 125 and the lenses 12¢ installed on the respective LEDs
124 are disposed to be spaced apart from each other in a
longitudinal direction of each of the printed circuit boards.
The printed circuit boards 12a are connected to each other by
a connection substrate 12d.

The optical sheet 14A may include a prism film to concen-
trate light diffused by the diffusion plate 13 in a direction
perpendicular to the display panel 11, and the optical sheet
14B may include a protective film to protect the prism film.

The middle mold 15 may be embodied as a module having
the display panel 11 at the front side and the diffusion plate 13
at the rear side and may provide support for the display panel
11 and the diffusion plate 13. The optical sheets 14A and 14B
may be further disposed between the diffusion plate 13 and
the rear side.

The top chassis 16 has a bezel portion 16a covering a front
surface of a periphery of the display panel 11, and a top side
surface portion 165 bent rearward from a periphery of the
bezel portion 16a.

The bottom chassis 17 has a substantially rectangular
shape, and includes a bottom front surface 174 on which the
backlight units 12 are positioned and a bottom side surface
175 extending toward the display panel from a periphery of
the bottom front surface 17a. The bottom front surface 175
has seating grooves 17¢ which are recessed so that the printed
circuit boards 12a of the backlight units 12 are respectively
positioned in the seating grooves 17c¢.
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The display module 10 includes a reflective sheet 18 which
is disposed inside the bottom chassis 17 to reflect light illu-
minated toward the inside of the bottom chassis 17 toward the
display panel 11.

The reflective sheet 18 includes a sheet bottom portion 18«
which is disposed at the bottom front surface 17a which
defines the front surface of the bottom chassis 17, and a sheet
inclined portion 185 which extends toward the display panel
from a peripheral edge 18/ of the sheet bottom portion 18a.

The sheet bottom portion 18a is provided with holes 18¢ at
respective positions corresponding to each of the LEDs 125
and the lenses 12¢ so that the LEDs 125 and the lenses 12¢
protrude through the reflective sheet 18 through the holes 18¢.
The light L1 generated by the LEDs 125 is emitted toward the
display panel 11 in a forward direction F, and a portion the
light reflected in a rearward direction R by the diffusion plate
13 or the like is reflected in the forward direction by the
reflective sheet 18.

The sheet inclined portion 185 extends toward the display
panel 11 from the periphery of the sheet bottom portion 18a,
namely from up-down-left-right tips of the sheet bottom por-
tion 18a, and is obliquely formed, at an oblique angle § with
respect to a plane of the sheet bottom portion 18a, to face the
rear surface of the display panel 11. Consequently, a light
portion L2 emitted by the LEDs 125 and incident on the sheet
inclined portion 185 may be reflected toward the display
panel 11. In an exemplary embodiment, since the diffusion
plate 13 is disposed behind the display panel 11, the sheet
inclined portion 185 is obliquely formed to face the rear
surface of the diffusion plate 13.

In the display module 10, only a little amount of light may
be transmitted to the most peripheral side of the display panel
11 compared with the other regions thereof. Consequently, a
dark shadow may be generated at the most peripheral side of
the display panel 11 compared with the other regions. There-
fore, in order to prevent the above issue, the LEDs 125 need
to be disposed substantially close to the sheet inclined portion
18b.

However, in a case in which the LEDs 1254 are installed
adjacent to the sheet inclined portion 184, light [.1 directly
emitted by the LEDs 125 and the light L2 reflected by the
sheet inclined portion 185 may simultaneously reach a region
of'the display panel 11 adjacent to the LEDs 125, and, thus, a
light hotspot may be generated at a tip side of the display
panel 11 adjacent to the LEDs 125 as compared with other
regions.

Accordingly, to prevent the above issue, the sheet inclined
portion 185 may be provided with one or several light adjust-
ment portions 184 to partially adjust light reflected by the
sheet inclined portion 184, as shown in FIG. 4.

Inan exemplary embodiment, the light adjustment portions
184 respectively correspond to the LEDs 125 which are dis-
posed adjacent to the sheet inclined portion 1856. Further-
more, in an exemplary embodiment, each of the light adjust-
ment portions 184 includes a plurality of slits 18¢ which
extend in parallel with the bottom front surface 17a of the
bottom chassis 17. For example, the slits 18¢ may extend in
parallel with the peripheral edge 18/ disposed between the
sheet bottom portion 18a and the sheet inclined portion 184.

The light adjustment portion 184 configured of the slits 18e
is formed by thin cutting the sheet inclined portion 185 in a
linear form. Accordingly, a portion of light incident toward
the light adjustment portion 184 may leak to a space 19
between the sheet inclined portion 186 and the bottom side
surface 175 through the slits 18e.

In addition, portions adjacent to the slits may be deformed
convexly or concavely in the process of forming the light
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adjustment portion 184 by cutting the sheet inclined portion
1854. Thus, a portion of light incident upon the light adjust-
ment portion 184 may be dispersed in longitudinal directions
of the slits due to shapes of the adjacent portions.

Accordingly, a portion of light incident toward the light
adjustment portion 184 leaks through the slits, and is dis-
persed in the longitudinal directions of the slits by the adja-
cent portions of the slits. Consequently, it may be possible to
reduce a hotspot generated when light is concentrated at a
particular region.

In an exemplary embodiment, the light adjustment portion
184 is formed by the slits extending in parallel with each
other, but this is not limiting. As shown in FIG. 5, a light
adjustment portion 184-1 may be formed as a rectangular
hole extending in parallel with the bottom front surface 17a.
For example, a lengthwise direction of the rectangular hole
may extend in parallel with the peripheral edge 181

As another example, as shown in FIG. 6, a light adjustment
portion 184-2 may be formed as an oval hole extending in
parallel with the bottom front surface 17a. For example, a
lengthwise direction of the oval hole may extend in parallel
with the peripheral edge 18/

When the light adjustment portion 184-1 or 18d4-2 is
formed as a rectangular hole or an oval hole, a portion of light
emitted by the LEDs 125 and incident on the sheet inclined
portion 185 may leak to a space 19 between the sheet inclined
portion 185 and the bottom side surface 175 through the
rectangular hole or the oval hole. Therefore, the light reflected
toward the periphery of the display panel 11 by the sheet
inclined portion 185 is decreased, thereby reducing genera-
tion of hotspots.

In addition, as shown in FIG. 7, a light adjustment portion
184-3 may be formed by a light diffusion layer made by
applying or coating a light diffusion material on the sheet
inclined portion 185.

As apparent from the above description, since a light
adjustment portion is provided on a sheet side surface portion
of a reflective sheet and an amount of light reflected by the
sheet side surface portion of the reflective sheet is reduced or
dispersed, it may be possible to reduce generation of a hotspot
at a peripheral side of a display panel.

The foregoing exemplary embodiments and advantages are
merely exemplary and are not to be construed as limiting. The
present teaching can be readily applied to other types of
apparatuses. Also, the description of the exemplary embodi-
ments is intended to be illustrative, and not to limit the scope
of the claims, and many alternatives, modifications, and
variations will be apparent to those skilled in the art.

What is claimed is:

1. A display module comprising:

a display panel;

abacklight unit which is disposed behind the display panel
and configured to emit light toward the display panel;

abottom chassis configured to accommodate the backlight
unit and light emitting diodes (LEDs) disposed apart
from one another in an two-dimensional array compris-
ing rows and columns; and

areflective sheet which is disposed inside the bottom chas-
sis and configured to reflect a light portion incident
thereon toward the display panel, the reflective sheet
comprising:

a sheet bottom portion corresponding to a front surface of
the bottom chassis,

a sheet inclined portion which is obliquely formed to face
a rear surface of the display panel, and
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a light adjustment portion which is provided on the sheet
inclined portion and configured to adjust the light por-
tion reflected by the sheet inclined portion,

wherein the light adjustment portion comprises discon-
tinuously disposed groups of elongated slits which are
discontinuously disposed in a lengthwise direction in
parallel with a peripheral edge disposed between the
sheet bottom portion and the sheet inclined portion, and
are disposed next to one another in a direction perpen-
dicular to the lengthwise direction,

the elongated slits included into of each of the discontinu-
ously disposed groups have a one to one relationship
with respective LEDs disposed in the rows and columns
adjacent the sheet inclined portion, and

the elongated slits are formed by cutting the sheet inclined
portion in a linear form.

2. The display module according to claim 1, wherein:

the backlight unit comprises boards on which the LEDs are
disposed to be spaced apart from each other.

3. The display module according to claim 2, wherein:

the backlight unit comprises lenses which are installed on
respective LEDs; and

the sheet bottom portion comprises holes so that the LEDs
and the lenses protrude through the holes.

4. A display apparatus comprising:

a display module which is configured to display a screen,
and comprises:

a display panel,

a backlight unit which is disposed behind the display panel
and configured to emit light toward the display panel,

abottom chassis configured to accommodate the backlight
unit and light emitting diodes (LEDs) disposed apart
from one another in a two-dimensional array comprising
rows and columns, and

a reflective sheet which is disposed inside the bottom chas-
sis and is configured to reflect a light portion incident
thereon toward the display panel, the reflective sheet
comprising:

a sheet bottom portion corresponding to a front surface of
the bottom chassis,

a sheet inclined portion which is obliquely formed to face
a rear surface of the display panel, and

a light adjustment portion which is provided on the sheet
side portion and is configured to adjust the light portion
reflected by the sheet side portion,

wherein the light adjustment portion comprises discon-
tinuously disposed groups of elongated slits which are
discontinuously disposed in a lengthwise direction in
parallel with a peripheral edge disposed between the
sheet bottom portion and the sheet inclined portion, and
are disposed next to one another in a direction perpen-
dicular to the lengthwise direction,

the elongated slits included into of each of the discontinu-
ously disposed groups have a one to one relationship
with respective LEDs disposed in the rows and columns
adjacent the sheet inclined portion, and

the elongated slits are formed by cutting the sheet inclined
portion in a linear form.

5. The display apparatus according to claim 4, wherein:

the backlight unit comprises boards on which the LEDs are
disposed to be spaced apart from each other.

6. The display apparatus according to claim 5, wherein:

the backlight unit comprises lenses which are installed on
respective LEDs; and

the sheet bottom portion comprises holes through which
the LEDs and the lenses protrude.
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7. A display module comprising:

a display panel;

abacklight unit which is disposed behind the display panel
and configured to emit light;

abottom chassis configured to accommodate the backlight
unit and light emitting diodes (LEDs) disposed apart
from one another in a two-dimensional array comprising
rows and columns; and

areflective sheet which is disposed inside the bottom chas-
sis and configured to reflect a first light portion incident
thereon toward the display panel, the reflective sheet
comprising:

a sheet bottom portion disposed substantially parallel to a
front surface of the bottom chassis,

a sheet inclined portion which is inclined at an oblique
angle from the sheet bottom portion toward the display
panel, and

a light adjustment portion which is provided on the sheet
inclined portion and configured to disperse a second
light portion incident on the sheet inclined portion into
an area formed between the bottom chassis and a rear
surface of the sheet inclined portion,
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wherein the light adjustment portion comprises discon-
tinuously disposed groups of elongated slits which are
discontinuously disposed in a lengthwise direction in
parallel with a peripheral edge disposed between the
sheet bottom portion and the sheet inclined portion, and
are disposed next to one another in a direction perpen-
dicular to the lengthwise direction,

the elongated slits included into of each of the discontinu-

ously disposed groups have a one to one relationship
with respective LEDs disposed in the rows and columns
adjacent the sheet inclined portion, and

the elongated slits are formed by cutting the sheet inclined

portion in a linear form.

8. The display module according to claim 7, wherein the
sheet inclined portion comprises an inclined front surface on
which the first light portion and the second light portion are
incident on.

9. The display module according to claim 7, wherein the
LEDs are disposed on a front surface of the bottom chassis
and emit light through openings formed in the sheet bottom
portion.



